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SYSTEM AND METHOD FOR CHARGING USING DATA CARRIER 

Background of the Invention 
Field of the Invention 

The present invention relates to a system and 
method for automatically calculating the charge for 
a plurality of dishes selected by customers in 
cafeterias, restaurants etc. using a data carrier-. 

Description of the Related Art 

In self-service cafeterias such as in- company 
cafeterias, etc. customers are often charged 
collectively by a customer carrying selected dishes 
and drinks on a tray along a predetermined course. As 
a conventional system for efficiently charging in 
cafeterias like these, an information processing 
system for cafeterias (Japanese Laid-open Patent 
Publication Nos. 60-124779 and 60-124780) is publicly 
known . 

In this information processing system for 
cafeterias, the shape of a tray and tableware are 
recognized by photographing dishes and drinks placed 
on a tray and processing acquired images. The kind of 
dishes and drinks is judged and charged according to 
the size of tray, size of tableware, marks attached 



to the bottom of tableware, etc. 

However, since when charging is made according 
to the size of tableware, all dishes and drinks placed 
in the same tableware are charged the same, and one 
piece of tableware cannot be used for dishes or drinks 
of different prices. Even if different marks on the 
bottom of tableware are used for a plurality of 
dishes, prices cannot be flexibly set depending on the 
volume of a dish or drink. Furthermore, if two or more 
pieces of tableware are placed overlapping on a tray, 
the shape of the tableware cannot be accurately 
recognized. 

Summary of the Invention 

It is an object of the present invention to 
provide a charging system and method for flexibly 
setting the prices of many kinds of dishes and drinks 
provided in a cafeteria, etc. and easily calculating 
the charge for the dishes and drinks selected by a 
customer . 

The charging system of the present invention 
comprises a writing unit, a reading unit and a 
calculating unit, and automatically calculates the 
charge for the dishes and drinks selected by a 
customer . 
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The writing unit writes data in a data carrier 
attached to tableware, the reading unit reads data 
from the data carriers of one or more dishes and 
drinks selected by a customer in a non-contact state. 
5 The calculating unit calculates and displays the 
charge for the above-mentioned one or more dishes 
using the read data. 

For a data carrier, for example, a device for 
storing data using an electronic element and 
10 communicating data with a reader/writer in a non- 
contact state is used. This data carrier is attached 
to the bottom of a container (an item of tableware), 
etc. 

The writing unit, for example, including a 
15 reader/writer, writes data on the kind, price, etc. 

of dishes and drinks in the data carrier in a non- 
contact state. A customer selects favorite dishes and 
drinks, places the dishes and drinks in their 
containers on a tray, and carries the tray to the 
20 reading unit. The reading unit, for example, including 
a reader /writer, reads data in a non-contact state 
from the data carrier of each of containers presented. 

The calculating unit calculates and displays the 
total price of all selected dishes and drinks using 
25 the read data such as kind, price, etc. The customer 



can pay for the displayed charge in an arbitrary 
method such as in cash, with a pre-paid card, etc. 

Brief Description of the drawings 

Fig.l explains the principle of the charging 
system of the present invention; 

Fig. 2 shows mounting positions of data carriers; 

Fig. 3 shows the configuration of a charging 
system; 

Fig. 4 shows an operating flow in a charging 
system; 

Fig. 5 shows the configuration of a data carrier; 

Fig. 6 is a flowchart showing the operation of a 
reader /writer; 

Fig. 7 is a flowchart showing the operation of a 
data carrier; 

Fig. 8 shows the protocol procedure of a 
read/write operation; 

Fig. 9 shows the configuration of a first data 
carrier writing device; 

Fig. 10 shows the appearance of a first data 
carrier writing device; 

Fig. 11 is a flowchart showing the operation of 
a first data carrier writing device; 

Fig. 12 shows the configuration of a second data 
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carrier writing device; 

Fig. 13 shows the appearance of a second data 
carrier writing device; 

Fig. 14 is a flowchart showing the operation of 
5 a second data carrier writing device; 

Fig. 15 shows the configuration of an automatic 
charging apparatus; 

Fig. 16 shows the appearance of an automatic 
charging apparatus; 
10 Fig. 17 is a flowchart showing the operation of 

an automatic charging apparatus; 

Fig. 18 shows an information processing device; 

and 

Fig. 19 shows recording media. 

15 

Description of the Preferred Embodiment 

The detailed preferred embodiments of the present 
invention are described below with reference to the 
drawings. 

20 Fig.l explains the principle of the charging 

system of the present invention. The charging system 
shown in Fig.l comprises a writing unit 1, a reading 
unit 2 and a calculating unit 3, and automatically 
calculates the charge for the dishes and drinks 

25 selected by a customer. 
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The writing unit 1 writes data in a data carrier 
5 attached to a container of a dish or drink, and the 
reading unit 2 reads data in a non-contact state from 
the data carrier 5 of one or more dishes and drinks 
5 selected by a customer. The calculating unit 3 
calculates and displays the charge for the above- 
mentioned one or more dishes and drinks using the read 
data. 

For the data carrier 5, for example, a device for 

10 storing data using an electronic element and 
communicating data in a non-contact state with a 
reader /writer is used. This data carrier 5 is attached 
to the bottom of a container (tableware) 4, etc. 

The writing unit 1, for example, including a 

15 reader /writer, writes data on the kind, price, etc. 
of dishes and drinks in the data carrier 5. A customer 
selects favorite dishes and drinks, places the dishes 
and drinks in their containers 4 together on a tray, 
and carries the dishes and drinks to the reading unit 

20 2. The reading unit 2, for example, also including a 
reader /writer, reads data in a non-contact state from 
the data carriers 5 of each of the presented 
containers 4. 

The calculating unit 3 calculates and displays 

25 the total price of all selected dishes and drinks 



using the read data such as kind, price, etc. The 
customer can pay for the displayed charge in an 
arbitrary method such as in cash, with a pre-paid 
card, etc. 

5 In this way, by storing data such as price, etc. 

for each dish or drink using a data carrier which data 
are written in and read from in a non-contact state, 
a plurality of dishes and drinks can be collectively 
charged . 

10 If a re-writable data carrier is used, data can 

be changed every time the combination of dishes/drinks 
and containers is changed, and thereby dishes and 
drinks with different prices can be served in one kind 
of container. Depending on the volume of a dish or 

15 drink, data can also be changed. Furthermore, since 
there is no need to recognize the shape of a 
container, if containers are placed overlapping on a 
tray, the total charge can still be accurately 
calculated. 

20 For example, the writing unit 1 shown in Fig.l 

corresponds to the data carrier writing device 14 
shown in Fig. 3, described later, and both reading unit 
2 and calculating unit 3 correspond to the automatic 
charging apparatus 15 shown in Fig. 3. 

25 In this embodiment a data carrier for storing 
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data such as price, etc. is attached to the bottom of 
tableware containing dishes and drinks, and by 
collectively reading the data of a plurality of items 
of tableware placed on a tray, the total charge is 
5 automatically calculated. 

For such a data carrier, for example, a device 
for storing data using an electronic element and 
communicating data in a non-contact state with a 
reader /writer is used. An electro-magnetic coupling 

10 method, an optical communication method, a microwave 
method and an electro-magnetic induction method are 
the methods of communication between the data carrier 
and the reader /writer , and which are used depending 
on the system design. There are a read-only type, and 

15 a read and write type as the forms of access. In this 
embodiment, in order to make the re-writing of data 
possible, a read and write type is assumed to be used. 

Fig. 2 shows examples of the mounting positions 
of data carriers. In Fig. 2, data carriers 12 are 

20 embedded in the bottom of items of tableware 11 of a 
dish, such as a plate, a bowl, etc., and these items 
of tableware 11 are carried on a tray 13. Both 
tableware 11 and tray 13 are made of a non-metallic 
material (for example, plastics) so as not to have an 

25 influence on the detection by the data carrier 11. The 



same applies to a cup, glass, etc. for drinks. 

Even if the data carrier 12 is directional in 
data communication, by embedding the data carriers 12 
in the bottom of tableware 11 and arranging the 
5 tableware 11 flatly on one plane, the directions of 
the data carriers 12 can be accurately orientated. In 
Fig. 2, the reader /writer detects the data carrier 12 
from either the upward or downward direction of the 
tray 13, and thereby communicates with the data 

10 carrier 12. 

Fig. 3 shows the configuration of the charging 
system of this embodiment. The system shown in Fig. 3 
comprises a data carrier writing device 14 for writing 
data such as price, etc. in the data carrier 12 

15 embedded in each item of tableware 11, and an 
automatic charging apparatus 15 for calculating the 
charge for the dishes and drinks placed on a tray 13. 
Fig. 4 shows an operating flow in this charging system. 
First, after an employee cleans tableware 11 

20 (PI), the flow proceeds according to one of cases A, 
B and C. Case A is applied to tableware 11 which is 
repeatedly used for a plurality of different dishes 
and drinks, and Case B is applied to tableware the use 
of which is fixed. Case C is applied to a case where 

25 a customer decides on the volume of selected dishes 
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or drinks. 

In case A, the employee writes data in the data 
carrier 12 of an item of tableware 11 using the data 
carrier writing device 14 (P2), and serves dishes and 
5 drinks corresponding to the data into the item of 
tableware 11 (P3). In this case, the kind and price 
of a dish or drink are written in the data carrier 12. 

Then, a customer selects the tableware 11 
containing his/her favorite dishes and drinks, and 
10 places the tableware 11 on a tray 13 (P6). Step P6 is 
repeated according to the number of selected dishes 
and drinks. Then, the customer carries the tableware 
11 to the automatic charging apparatus 15, and pays 
for the selected dishes and drinks (P7). When the 
15 customer has dined (P8) and returned the tableware 11 
(P9), steps PI and after are repeated again. 

In case B, since data corresponding to dishes and 
drinks are already written in the data carrier 12 and 
there is no need to change the data, the employee 
20 serves a predetermined dish into the tableware 11 
(P3). In this case too, the kind and price of a dish 
or drink is written in the data carrier 12. In the 
same way as in case A, the customer carries out steps 
P6 and after. 

25 In case C, the customer serves a desired volume 



11 

of a favorite dish or drink into the tableware 11 
(P4). Then, the customer measures the weight of the 
dish or drink using the data carrier writing device 
14 , which writes data such as price, etc. according 
to the weight of the dish or drink in the data carrier 
12 (P5). In this case, the kind, unit price (price per 
unit weight), weight and price calculated by 
multiplying the unit price by the weight of the d'ish 
or drink are written in the data carrier 12. Then, in 
the same way as in case A, the customer carries out 
steps P6 and after, and repeats steps P4, P5 and P6 
as necessary. 

In this way, in case A, the data of the data 
carrier 12 is re-written every time depending on the 
kind and price of a dish or drink to be served in 
tableware 11, and in case B, the data of the data 
carrier 12 is not re-written, as long as a menu is not 
changed. In case C, data is written in the data 
carrier 12 according to the kind, unit price and 
weight of a served dish or drink. 

Next, the communication method between a 
plurality of data carriers and a reader /writer is 
described below with reference to Figs .5 to 8 . 

Fig. 5 shows the configuration of a data carrier. 
The data carrier shown in Fig. 5 comprises an antenna 
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coil 21 and an IC (integrated circuit) chip 22. The 
IC chip 22 comprises a voltage generator circuit 23, 
a modulator/demodulator circuit 24, a communication 
control logic 25 and a memory unit 26. A 
reader /writer, not shown in the drawing, comprises an 
antenna for communicating with the data carrier, and 
a transmitter-receiver unit for communicating with a 
computer . 

The reader /writer, for example, generates a local 
electro-magnetic field using a weak electric signal, 
and thereby calls up the data carrier. When a data 
carrier is held over the induced electro-magnetic 
field, electromotive force is generated in the antenna 
coil 21 being a conductor, and the voltage generator 
circuit 23 generates the power source voltage of the 
data carrier from this electromotive force. 

At this time, the antenna coil 21 transmits and 
receives data by communication with the antenna of the 
reader /writer . The modulator/demodulator circuit 24 
modulates transmission data, and demodulates received 
data. The communication control logic 25 reads the 
transmission data from the memory unit 26, and stores 
the received data in the memory unit 26. Thus, data 
is read from the memory unit 26 of the data carrier 
to the reader /writer, and is written from the 
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reader /writer to the memory unit 26. 

Fig. 6 is a flowchart showing the operation of a 
reader /writer. First, the reader/writer generates an 
electro-magnetic field, makes an inquiry for (calls 
up) data carriers (step SI), and judges whether or not 
there is an answer (step S2 ) . If there is an answer 
from any data carrier, the reader /writer communicates 
with the data carrier, reads or writes data (step S3), 
and repeats steps SI and after. 

If there are answers from a plurality of data 
carriers in step S2, the reader/writer reads or writes 
the data of the data carrier which answered first. If 
there is no answer from a data carrier, the 
reader /writer repeats steps SI and after. 

Fig. 7 is a flowchart showing the operation of a 
data carrier. First, when the data carrier detects an 
electro-magnetic field generated by a reader /writer 
and receives an inquiry (step Sll), under the control 
of the communication control logic 25, the data 
carrier answers the inquiry (step S13) after delaying 
for a certain period which is set at random (step 
S12 ) . 

Then, the data carrier judges whether or not 
there is a communication request from the 
reader /writer (step S14). If there is a communication 
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request, the data carrier communicates with the 
reader/writer, and stores received data in the memory 
unit 26 or transmits data read from the memory unit 
26 (step S15). 

Under the control of the communication control 
logic 25, the data carrier enters a state where it 
does not answer an inquiry from the reader /writer for 
a certain period (step S16), and terminates the 
operation. If there is no communication request from 
the reader /writer in step S14, the data carrier 
repeats steps Sll and after. 

Fig. 8 shows the protocol procedure in the case 
where the reader /writer mounted on the automatic 
charging apparatus 15 shown in Fig. 15 communicates 
with data carriers Dl, D2 and D3 embedded in each of 
three items of tableware on a tray. In Fig. 8, first, 
when the reader/writer transmits an inquiry for data 
carriers (Tl), the data carriers Dl, D2 and D3 which 
receive the inquiry, delay in answering for random 
periods, and then transmit answers to the 
reader/writer (T2). Out of the data carriers Dl, D2 
and D3, the data carrier D2 which answers first 
communicates with the reader /writer, and its data is 
read (T3). 

Then, when the reader/writer transmits an inquiry 



for data carriers again (T4), out of the data carriers 
Dl, D2 and D3 which receive the inquiry, only Dl and 
D3 delay in answering for random periods, and then 
transmit answers to the reader/writer (T5). At this 
time, the data carrier D2 which has already 
communicated with the reader /writer does not transmit 
an answer. Then, the data carrier Dl which answered 
first, communicates with the reader /writer, and "its 
data is read (T6). 

Then, when the reader /writer transmits an inquiry 
for data carriers again (T6), out of the data carriers 
Dl, D2 and D3 which receive the inquiry, only D3 
delays in answering for a random period, and then 
transmits an answer to the reader/writer ( T8 ) . At this 
time, the data carriers Dl and D2 which have already 
communicated with the reader/writer do not transmit 
answers. Then, the data carrier D3 communicates with 
the reader /writer, and its data is read (T9). 

In this way, by the reader /writer communicating 
with the data carriers one by one, data are read from 
a plurality of data carriers in order, and are input 
to the automatic charging apparatus 15. 

Next, the detailed configuration and operation 
of both data carrier writing device 14 and automatic 
charging apparatus 15 shown in Fig. 3 are described 
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below with reference to Figs. 9 to 19. 

Fig. 9 shows the configuration of the data carrier 
writing device in which weight is not measured. Fig. 10 
shows the appearance of the data carrier writing 
device. This data carrier writing device comprises a 
weight sensor 31, a writing unit 32, an operating unit 
33, a control unit 34 and a display unit 35. The 
display unit 35 further comprises a display 41; a 
light emitting diode (LED) 42 which indicates while 
writing, and an LED 43 for indicating that the result 
of writing is acceptable. The operating unit 33 
further comprises a write button 44 and a cancel 
button 45, and the writing unit 32 corresponds to the 
reader /writer in the above-mentioned case. 

Fig. 11 is a flowchart showing the operation of 
the data carrier writing device shown in Fig. 9. First, 
the employee inputs data such as the kind, unit price, 
weight, price, etc. of a dish or drink to the 
operating unit 33 (step S21), places tableware 11 
containing the corresponding dish or drink on the top 
of the data carrier writing device shown in Fig. 10 
(step S22). The control unit 34 judges whether 
tableware 11 is detected based on a signal from the 
weight sensor 31 (step S23). When the weight sensor 
31 detects the weight of the tableware 11 and reports 



17 

the weight to the control unit 34, the control unit 
34 judges that tableware 11 has been detected, and 
then judges whether or not data are instructed to be 
written based on a signal from the operating unit 33 
(step S24). 

When the employee presses the write button 44 on 
the operating unit 33, the operating unit 33 reports 
the instruction to the control unit 34, and the 
control unit 34 instructs the writing unit 32 to write 
data (step S25). Then, the writing unit 32 writes the 
data input in step S21 in the data carrier 12, and the 
control unit 34 lights the LED 42. 

Then, the writing unit 32 checks the written data 
(step S26). In this case, data are checked, for 
example, by repeating a predetermined number of data 
readings. If the read data are not correct, the 
writing unit 32 re-writes the data again (step S25). 

If the read data are correct, the control unit 
34 displays the written data contents on the display 

41 (step S27). To indicate that the writing is carried 
out correctly the control unit 34 extinguishes the LED 

42 and lights the LED 43, and terminates the 
operation. 

The employee can also cancel the writing 
operation by pressing the cancel button 45 while the 
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LED 42 is lit, and try again from the data inputting 
step. The data carrier writing device such as this is 
mainly used in the above cases A and B. 

Next, Fig. 12 shows the configuration of the data 
carrier writing device in which weight is measured. 
Fig. 13 shows the appearance of the data carrier 
writing device. This data carrier writing device 
comprises a weight measuring unit 51, a writing unit 
53, an operating unit 54, a control unit 55 and a 
display unit 56. The weight measuring unit 51 further 
comprises a weight sensor 52, and the display unit 56 
further comprises a display 61, an LED 62 which 
indicates while writing, and an LED 63 for indicating 
that the result of writing is acceptable. The writing 
unit 53 corresponds to the reader /writer in the above- 
mentioned case. 

Fig. 14 is a flowchart showing the operation of 
the data carrier writing device shown in Fig. 12. The 
employee inputs in advance data such as the kind, unit 
price, etc. of a dish or drink to the operating unit 
54 (step S31), and the customer places tableware 11 
with a dish or drink on the top of the data carrier 
writing device ( step S32 ) . 

The weight measuring unit 51 measures the weight 
of the tableware 11 and reports the result of 
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measurement to the control unit 55. The weight sensor 
52 detects whether or not tableware is placed there- 
on, and reports the result of this detection to the 
control unit 55 (step S33 ) . 

The control unit 55 judges whether or not 
tableware 11 is detected based on a signal from the 
weight sensor 52 (step S34). If tableware 11 is 
detected, then the control unit 55 judges whether' or 
not data are instructed to be written based on a 
signal from the operating unit 54 (step S35). 

When the customer instructs to write from the 
operating unit 54, the control unit 55 instructs the 
writing unit 53 to write (step S36). Then, the writing 
unit 53 writes data in the data carrier 12, and the 
control unit 55 lights the LED 62. In this case, 
besides the data input in step S31, the measured 
weight, price, etc. of a dish or drink are written. 

The weight data to be written may or may not 
include the weight of the tableware 11 itself. For 
example, by subtracting the weight of the tableware 
11 itself measured in advance from the total measured 
weight, the weight of only a dish or drink can be 
calculated. By multiplying a unit price by the weight 
of a dish or drink, the price of a served dish can 
also calculated. 
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Then, in the same way as in step S26 shown in 
Fig. 11, the writing unit 53 checks the written data 
(step S37), and if the data are not correct, the 
writing unit 53 re- writes the data again (step S36). 
5 If the read data are correct, the control unit 

55 displays the written contents on the display 61 
(step S38). In this case, to indicate that writing is 
carried out correctly, the control unit - 55 
extinguishes the LED 62 and lights the LED 63, and 
10 terminates the operation. Although a data carrier 
writing device such as this is mainly used in case C 
shown in Fig. 4, this device can also used in cases A 
and B. 

Next, Fig. 15 shows the configuration of an 
15 automatic charging apparatus. This automatic charging 
apparatus comprises a weight sensor 71, a reading unit 
72, an operating unit 73, a control unit 74, a display 
unit 75, a charge calculating unit 76, a storing unit 
77 and a charge settling unit 78. Out of these units 
20 the reading unit 72 corresponds to the reader /writer 
in the above-mentioned system. 

Although the appearance of the automatic charging 
apparatus is shown in Fig. 3, the automatic charging 
apparatus can also be configured as shown in Fig. 16. 
25 The automatic charging apparatus shown in Fig. 16 
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comprises a reading device 81 and a calculating device 
82. For example, the reading device 81 comprises the 
weight sensor 71 and the reading unit 72 shown in 
Fig. 15, and the calculating device 82 comprises the 
operating unit 73, control unit 74, display unit 75, 
charge calculating unit 76, storing unit 77 and charge 
settling unit 78. 

Fig. 17 is a flowchart showing the operation' of 
the automatic charging apparatus. First, the customer 
places a tray 13 with tableware 11 on the reading 
device 81 (step S41). 

The control unit 74 judges whether or not the 
tray 13 is detected based on a signal from the weight 
sensor 71 (step S42). When the weight sensor 71 
detects the weight of the tray 13 and reports the 
weight to the control unit 74, the control unit 74 
judges that the tray 13 is detected, and then judges 
whether or not data reading is instructed based on a 
signal from the operating unit 73 ( step S43 ) . 

When the customer instructs to read via the 
operating unit 73, the control unit 74 instructs the 
reading unit 72 to read data (step S44). Then, the 
reading unit 72 reads data from the data carriers 12 
of all the tableware 11 on the tray 13 as described 
above, and sends the read data to the charge 
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calculating unit 76 via the control unit 74. 

The charge calculating unit 76 calculates the 
total amount by adding up all received price data 
(step S45), and displays the total amount on the 
display of the display unit 75 ( step S46 ) . The charge 
settling unit 78 settles the total amount received 
from the charge calculating unit 76 in a method 
designated by the customer, and prints out the amount 
on a detailed statement (receipt) including the kind 
and price of each dish, total amount, etc. (step S47). 
The customer pays for the charge, for example, in 
cash, with a prepaid card, with an ID card or with a 
credit card. 

When the charge calculating unit 76 receives from 
the charge settling unit 78 a report that the charge 
is settled, the charge calculating unit 76 stores the 
charge settlement history information in the storing 
unit 77, and terminates the operation. Thus, the 
amount charged for dishes and drinks selected by the 
customer is automatically settled. 

Although in this embodiment it is assumed that 
the kind, unit price, weight and price are all written 
in the data carrier, a part of this data can also be 
stored in the storing unit 77 of the automatic 
charging apparatus in advance, to be referred to when 
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calculating. 

For example, in cases A and B shown in Fig. 4, 
only the kind of dishes and drinks is written in the 
data carrier, and a correspondence table between the 
5 kind and price of dishes and drinks is stored in the 
automatic charging apparatus in advance. In this case, 
in step S45 shown in Fig. 17, the charge calculating 
unit 76 reads the price data from the storing unit- 77 
corresponding to the read data on the kind of a dish 
10 or drink, and calculates total amount using these 
data. 

However, if only the price of dishes and drinks 
is written in the data carrier in advance, information 
on the kind of a dish or drink cannot be obtained. 

15 Therefore, if at least the kind and price are written 
in advance, the charge can be calculated without 
referring to the table, and the kind of a dish or 
drink can be output. 

In case C shown in Fig. 4, only the kind and 

20 weight of dishes and drinks are written in the data 
carrier in advance, and a correspondence table between 
the kind and price of dishes and drinks is stored in 
the automatic charging apparatus. In this case, in 
step S45 shown in Fig. 17, the charge calculating unit 

25 76 reads the unit price data corresponding to the kind 
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of a dish or drink from the storing unit 77, and 
calculates the price of each dish or drink and the 
total amount using both the unit price data and weight 
data. 

5 However, if only the price of dishes and drinks 

or only the weight and price are written in the data 
carrier in advance, information on the kind of a dish 
or drink cannot be obtained. Therefore, if at least 
the kind and price are written in the data carrier in 

10 advance, can the charge be calculated without 
referring to the table, and can the kind of a dish or 
drink be output. The calories of a dish or drink can 
also be calculated using data written in the data 
carrier. For example, the kind and weight of dishes 

15 and drinks are written in the data carrier, and a 
correspondence table between the kind and calories per 
unit weight is stored in the automatic charging 
apparatus in advance . 

The automatic charging apparatus reads the 

20 calories data per unit weight corresponding to the 
kind of a dish or drink, and calculates both the 
calories of each dish or drink and the total calories 
using both calorie data and weight data. The result 
of the calories calculation is displayed on the 

25 display and output on a detailed statement. 
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Further, the calories per unit weight can be 
handled in the same way as the above-mentioned unit 
price, and can be written in the data carrier in 
advance. In this case, since the calories of each dish 
5 or drink can be obtained by multiplying calories per 
unit weight by weight, the table is not needed. 

The above-mentioned data carrier writing device 
or automatic charging apparatus comprises, for example, 
an information processing device (computer) as shown 

10 in Fig. 18. The information processing device shown in 
Fig. 18 comprises a CPU (central processing unit) 91, 
a memory unit 92, an input unit 93, an output unit 94, 
an external storage unit 95, a medium driver unit 96 
and a network connecting unit 97, which are connected 

15 with each other by a bus 98. 

The memory unit 92 stores programs for processing 
as well as data. The memory unit 92 comprises, for 
example, a ROM (read only memory), a RAM (random 
access memory), etc. The CPU 91 executes each of the 

20 above-mentioned processes of the charging system by 
running programs using the memory unit 92. 

The input unit 93 corresponds to the above- 
mentioned operating unit 33, 54 or 73, and includes 
an operation button, a keyboard, a scanner, etc. 

25 This input unit 93 is used to input necessary 
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instructions and data. The output unit 94 corresponds 
to the above-mentioned display unit 35, 56 or 75, and 
outputs data such as price, weight, etc. 

The external storage unit 95 uses, for example, 
5 a magnetic disk, an optical disk, a magneto-optical 
disk, etc. This external storage unit 95 stores the 
above-mentioned programs and data, which can also be 
used by being loaded to the memory unit 92, ' if 
necessary. The above-mentioned storing unit 77 

10 corresponds to the memory unit 92 or the external 
storage unit 95. 

The medium driver unit 96 drives a portable 
recording medium 99, and accesses the recorded 
contents of the recording medium. The portable 

15 recording medium 99 uses an arbitrary computer- 
readable recording medium, such as a memory card, a 
floppy disk, a CD-ROM (compact disk read only memory), 
an optical disk, a magneto-optical disk, etc. This 
portable recording medium 99 stores in advance both 

20 the above-mentioned programs and data, which can be 
used by being loaded to the memory unit 92, if needed. 

The network connecting unit 97 communicates with 
an external device via an arbitrary network of a LAN 
(local area network), etc. Thus, the above-mentioned 

25 programs and data can also be obtained from the 
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external device, and be used by being loaded to the 
memory unit 92. 

Fig. 19 shows the configuration of a computer 
readable recording medium which can provide the 
5 information processing device shown in Fig. 18 with 
programs and data. The programs and data stored in the 
portable recording medium 99 or a database 100 can be 
loaded to the memory unit 92. The CPU 91 executes the 
necessary processes by running the programs using the 
10 data. 

Although in the embodiment described above, a 
data carrier stores data using an electronic element, 
data can also recorded using bar codes, etc. instead 
of the electronic element. In this case, data can be 

15 read using a bar code reader. 

Although an embodiment in a cafeteria is 
described here, the present invention can be widely 
used when the charge for many kinds of goods selected 
by a customer is to be settled collectively. For 

20 example, if in a shop such as a supermarket, etc. a 
data carrier is attached to the surface of goods, and 
goods selected by the customer are arranged flatly on 
one plane using a tray, etc., the direction of all 
data carriers becomes the same. Therefore, even if a 

25 directional data carrier is used, data can be read 
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collectively, and the charge can be automatically 
calculated. 

In this case, since data carriers are taken away 
together with goods by a customer, it is desirable the 
5 unit price of a data carrier to be sufficiently low. 
For this reason, the utility value of this type of 
automatic charging system will be increased when a 
cheap data carrier becomes available in the future. 

In the present invention, by attaching a re- 
10 writable data carrier to tableware, prices can be 
flexibly set for many kinds of dishes and drinks 
provided in a cafeteria, etc. Furthermore, the charge 
and calories of dishes and drinks selected by the 
customer can be easily calculated. 
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What is claimed is: 
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1. a charging system for automatically 

calculating a charge for a dish or drink selected by 
5 a customer, comprising: 

writing means for writing data in a data carrier 
attached to a container of a dish or drink; 

reading means for reading data in a non-contact 
state from a data carrier of one or more dishes or 
10 drinks selected by the customer; and 

calculating means for calculating a charge for 
the one or more dishes or drinks using read data and 
displaying the charge. 

15 2. A charging system for automatically 

calculating a charge for a dish or drink selected by 
a customer, comprising: 

input means for inputting data to be used to 
calculate a charge; and 

20 writing means for writing the data in a re- 

writable data carrier attached to a container of a 
dish or drink. 

3 . The charging system according to claim 2 , 
25 wherein said writing means writes at least either data 
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of kind and price of the dish or drink in the data 
carrier. 



4. The charging system according to claim 2, 
5 further comprising: 

measuring means for measuring a weight of the 
dish or drink, wherein 

said writing means writes at least either data 
of a measured weight and a price corresponding to the 
10 measured weight in the data carrier. 

5. A charging system for automatically 
calculating a charge for a dish and drink selected by 
a customer, comprising: 

15 reading means for reading data in a non-contact 

state from a data carrier attached to a container of 
one or more dishes or drinks selected by the customer; 
and 

calculating means for calculating a charge for 
20 the one or more dishes or drinks using read data. 

6. The charging system according to claim 5, 
wherein 

the data carrier is attached to the bottom of the 
25 container, and 



said reading means reads the data collectively 
from the data carrier of one or more containers placed 
on a tray. 

7. The charging system according to claim 5, 
wherein 

said reading means reads price data of a dish or 
drink from the data carrier, and 

said calculating means adds up the price data of 
each dish or drink, and calculates the charge for the 
one or more dishes or drinks. 

8. The charging system according to claim 5, 
wherein 

said reading means reads kind data of a dish or 
drink from the data carrier, and 

said calculating means includes an output means 
for outputting a kind of the dishes or drinks selected 
by the customer together with the charge for the 
dishes or drinks. 

9. The charging system according to claim 5, 
further comprising 

storing means for storing a correspondence 
relation between a kind and a price of each dish or 
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drink , wherein 

said reading means reads kind data of a dish or 
drink from -the data carrier, and 

said calculating means obtains price data 
5 corresponding to the kind data of each dish or drink 
referring to the correspondence relation, adds up the 
price data of each dish or drink, and calculates the 
charge for the one or more dishes or drinks. 

10 10. A container used in an automatic calculation 

of a charge of a dish or drink selected by a customer, 
comprising: 

means for holding the dish or drink; 
re-writable data carrier means for recording data 
15 to be used to calculate the charge. 

11. A calorie calculating system for 
automatically calculating calories of a dish or drink 
selected by a customer, comprising: 
20 reading means for reading data in a non-contact 

state from a data carrier attached to a container of 
one or more dishes or drinks selected by the customer; 
and 

calculating means for calculating calories of the 
25 one or more dishes or drinks using read data and 
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displaying the calories. 

12. A charging system for automatically 
calculating a charge for goods selected by a customer, 

5 comprising: 

reading means for reading data in a non-contact 
state from a data carrier attached to one or more 
items of goods selected by the customer; and 

calculating means for calculating a charge for 
10 the one or more items of goods using read data and 
displaying the charge. 

13. The charging system according to claim 12, 
wherein 

15 the one or more items of goods are arranged 

flatly so that the directions of attached data 
carriers may be the same, and said reading means reads 
the data collectively from the data carriers of the 
one or more goods arranged flatly. 

20 

14. A computer-readable recording medium with a 
program for a computer, the program comprising the 
functions of: 

inputting data to be used to calculate a charge 
25 for a dish or drink selected by a customer; and 
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writing the data in a re-writable data carrier 
attached to a container of the dish or drink. 



15. A computer-readable recording medium with a 
5 program for a computer, the program comprising the 

functions of: 

reading data in a non-contact state from a data 
carrier attached to a container of one or more dishes 
or drinks selected by a customer; 
10 calculating a charge for the one or more dishes 

or drinks using read data; and 

displaying the charge. 

16. A charging method for automatically 
15 calculating a charge for a dish or drink selected by 

a customer, comprising the steps of: 

writing data in a data carrier attached to a 
container of a dish or drink; 

reading data in a non-contact state from a data 
20 carrier of one or more dishes or drinks selected by 
the customer; 

calculating a charge for the one or more dishes 
or drinks using read data; and 

displaying the charge. 

25 
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Abstract of the Disclosure 



A data carrier which can be read from and written 
to in a non-contact state is embedded in the bottom 
of tableware, and in which data such as price, etc. 
are written. When a customer selects dishes or drinks 
and places the dishes or drinks on a tray, all the 
data are simultaneously read from the data carriers 
on the tray, and the total amount of charge is 
calculated. 




FIG.. 1 




FIG. 3 




F I G. 4 



1 



Is 





F I G. 6 



Sib 

5 1 2 - 

5 1 3 - 



RECEIVES AN INQUIRY 



RANDOM DELAY IN ANSWERING 



AN SWE R S 



IS THERE A 
COMMUNICATION REQUEST FROM 
A READER/WRITES- 



S15- 



COMMUN I CAT E S 



Z3Z 



DOES NOT ANSWER AN INQUIRY FOR A CERTAIN PERIOD 



C END ) 

F I G. 7 



READER/WRITER 



DATA CARRIER 
D 1 



DATA CARRIER 
D 2 



DATA CARRIER 
D 3 



T 2 



T 4 



T 7 



T 8 
T 9 



INQUIRY 












RANDOM 
DELAY 
AN SWE R 




RANDOM 
DELAY 

\ 


f 


RANDOM 
DELAY 




< 

X < * 






COMMUNICATION 








< 

INQUIRY 
. > 












RANDOM 
DELAY 

ANSWER 




(DOES NOT ANSWER) 


RANDOM 
DELAY 


( 




X < 

COMMUNICATION 







INQUIRY 








(DOES NOT ANSWER) 
AN SWE R 


(DOES NOT ANSWER) 


RANDOM 
DELAY 




«g — __ 

COMMUCAT I ON 


<s ■ > 



F I G. 8 



TABLEWARE INCLUDING A DISH OR DRINK 

12 



DATA CARRIER 



DETECTS 
TABLEWARE 



31 



3 3v 



WEIGHT 
SENSOR 



OPERATING UNIT 
(KIND, UNIT PRICE, 
WEIGHT AND PRICE) 



WRITING 
UNIT 



32 



-35 



CONTROL 
UNIT 



^17 



DISPLAY 
UNIT 



F I G. 9 




FIG. 10 




FIG. 11 




FIG. 13 




FIG. 17 



n 1 




O F> LJ 








MEMORY 




9 3-, 




INPUT 




UNIT 








OUTPUT 




UNIT 









EXTERNAL 

STORAGE 

UNIT 



95 



■96 



99 



MED I UM 
DRIVER 
UN I T 



PORTABLE 
RECORD I NG 
MED I UM 



NETWORK 
CONNECT- 
ING UNIT 



NETWORK 



F I G. 1 8 



S&H 3/96 




COHBINED DECLARAT I OH/POUER OF ATTORNEY FOR UTILITY/DESIGN PATENT APPLICATION 

\s a below named inventor, I hereby declare that: 

Ay residence, post office address and citizenship are as stated below next to my name. I believe that I am the original, 
first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural names are 
listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled 

SYSTEM AND METHOD FOR CHARGING USING DATA CARRIER 



the specification of which (check one) 1X3 is attached hereto t 3 was filed on 

as U.S. Application Serial No. and was amended on ' 7 

(if applicable) 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims 
as amended by any amendment referred to above. I acknowledge the duty to disclose to the Office all, information known to 
ne to be material to patentability as defined in §1.56. I hereby claim foreign priority benefit(s) under 35 U.S.C. §119 of 
any foreign application(s) for patent or inventor's certificate listed below and have also identified below any foreign 
application(s) for patent or inventor's certificate having a filing date before that of the application on which priority 
is claimed. 

Prior Foreign Application(s) Priority Claimed 

09-2841 21 Japan 1 6th/October / 1 997 [X] r 2 

(Number) (Country) Day/Month/Year Filed Yes No 



(Nunber) (Country) Oay/Month/Year Filed Yes No 

I hereby claim the benefit under 35 U.S.C. §120 of any U.S. application(s) listed below and, insofar as the subject matter 
of each of the claims of this application is not disclosed in the prior United States applicatioh(s) in the manner provided 
by the first paragraph of 35 U.S.C. §112, I acknowledge the duty to disclose to the Office all information known to me to 
be material to patentability as defined in §1.56 which became available between the filing date of the prior application and 
tip national or PCT international filing date of this application: 



(Implication Serial No.) (Filing Date) (Status: patented, pending, abandoned) 

(Application Serial No.) (Filing Date) (Status: patented, pending, abandoned) 

P§E|ER OF ATTORNEY: 

Afpa named inventor, I hereby appoint the following attorneys and agent: James D. Halsey, Jr., 22,729; Harry John Staas, 
22,010; David M. Pitcher, 25,908; John C. Garvey, 28,607; J. Randall Beckers, 30,358; James H. Harsh, Jr., 24,533; Uilliam 
F, Herbert, 31,024; Richard A. Gollhofer, 31,106; Nark J. Henry, 36,162; Paul F. Daebeler, 35,852; Gene M. Garner II, 34,172; 
I&ene D. Altman, 36,371; Michael D. Stein, 37,240; Paul I. Kravetz, 35,230; Gerald P. Joyce, III, 37,648; Todd E. Harlette, 
3S,=269; Michael Lau, 39,479; Beverly A. Pawlikowski, 36,404; John P. Kong, 40,054 and Uilliam M. Schertler, 35,348 (agent) 
t$? prosecute this application and transact all business in the Patent and Trademark Office connected therewith. -Send 
correspondence to: STAAS & HALSEY, 700 Eleventh Street, U.U., Suite 500, Washington, D.Ci; 20001, and direct telephone calls 
m <202) 434-1500 

Thereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
aid belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. §1001, and that such willful 
false statements may jeopardize the validity of the application or any patent issued thereon. 

Full name of sole or first inventor - Ken Hashimoto 

inventor's Signature tu^ - ■ HllJlj^ofc ■ - - Date January 26, 19"98 ' 

Residence c/o FUJITSU LIMITED, 1-1, Kamikodanaka 4-chome, Nakahara-^ku, 

Kawasaki-shi , Kanagawa 211, Japan citizenship Japan 

Post Office Address 

Full name of second joint inventor, if any _ 

Second Inventor's Signature 

Residence 



same as above 



Ci tizenship 



Post Office Address 



